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1 I Amendments to the Claims ; 

•i i 

This fisting of claims will replace all prior versions, and listings of claims in the applications: 
Listing of Claims: 

1 I CLAIMS 



1. (dri|inal) (An integrated actuator-carriage arm and suspension system for a hard disk 

i I 

drive|n|brmation storage system-that can be an internal or an external drive, comprising of: 

a. j fwo platters supported for rotation about an axis, and having thereon two opposite 

magnetic surfaces; 

J I 

b. J <|ix linear stationary micro-rails, that extend Irom outer perimeter edge towards the 

t: '£ 

centeif ol r each said disk, 

c. | t|vo wing shaped actuator-carriage arms that move linearly over said micro rails; 

I I 

± I iln actuator member supported for movement relative to said disks and said axis, two 

• * 

pairs &f Actuators for effecting controlled parallel movements of said members on two 
differ^nf quarters of the disk and said axis concurrently, 

e. J rpad/write heads-where each read/write head is on the two sides of a continuous 

.i ~ 

surfacfe dontact micro-pad, all supported by said actuator member for controlled precision 

'•; I 

rrujveine|jnts in conjunction with said actuation member, movement of said member by said 

it 

actiiatbr Corresponding to movement of said read/write heads adjacent and in a direction that 

•i f 

is linear biotion- tangential to data tracks, but conforming to approach angle of the arcs of said 
magmkie suriacc data tracks as a function of actuator geometry to said disk from said axis, 
and; : | | 

f. j eyenly interspaced servo write and detection head members disposed on said member, 

t | ^ DEAN A. fHAINt, 

I i tOO - 11 2iJi Ave. W.R., Sue. 1 40 

I i IWlftviic, WA 98004 
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that function as position deleetor to generate position signals to indicate the position of said 

.{. t 
i * 

read/&dte heads relative to Raid surface of said disk, and 



g. i ifwo flexible printed circuit (FPC) boards that have the wiring board connections 

| I 

whicll have signal lines that connect said magnetic heads and the actuators to the drive 

electiiprfics board via the connection and moving members. 

I I 

hi | two analog voice coil motors that move the said wing shaped two pairs of 

v > 

V >. 

I | actuators along two different-independent stationary linear paths of micro-rails, 

l I and; 

i:\ { said analog voice coil motors also have a digital mode-switching from analog to 

j | digital mode and back to analog-fbr skipping data tracks-when micro actuation is 

I I 

{ | not needed. 

i i 

2. (Original) The positioning and actuator-carriage arm system as set forth in claim 1 , 

induqef two wing shaped pairs of actuators; where each pair moves in unison-parallel to 

'! ! 
each pthcr. 

~ ~> 

i ■> 
i i 

i t 

3. (OH^nal) The actuator-carriage arm and suspension system as recited in claim 2 t wherein 
said iv6 pairs of actuators that move within their limited range-enable; the distance that each 
actual member of these pairs have to cover to be a considerably shorter distance to reach 
dilTeiieii concentric tracks of the disk. 



4. (0ri|inai) The actuator-carriage arm system as recited in claim 3 ? wherein said two pairs 
of actudbors that are assigned to move only within a limited range, this said distance of back 



i 

it 

3 
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and fL| motion is limited for each member to only 1/2 of the distance of 0* radius of the 

disk A luding the non data zonc-during operation, thereby; increases each members 

preciii enables several layers of programs to be loaded faster at boot up, and speeds u P the 

extenUtransfer rate and shortens the overall access-retrieval time of said drive. 

i $ 
* ? 

5. (4gU) The actuator-carriage arm and suspension system as recited in claim 2, wherein 
the 4oUs of wing shaped actuators and the series of multiple WW heads enable sufficient 
excel lumber of R/W transducer heads; that can access a multitude or data tracks with 
preciliii that arc dose or adjacent and therefore an additional built in micro actuator is not 

I; * 

need Jd find thereby the cost of integrating micro actuator is avoided. 

? I 
I f 

6. (oliglnal) I he actuator-carriage arm and suspension system as set forth in claim 1 . 
whelnj said member wing shaped actuators are arranged; to move over two different 
quadlailts of the disk area concurrently, 

». >. 

7. (4i|nal) The actuator-carriagc arm and suspension system as recited in claim 5, wherein 
said |4g shaped actuators and the R/W heads of said second pair of actuators that are 
affixldlo said integrated suspension of said second actuators, can have access to same set of 

lilt tracks; with only 1 12 revolution of the disk, when actuators are positioned 



inu 



symmetrically over same set of tracks and over the opposite quadrants of the disk. 

8. (firi|inal) The actuator and carriage arm and suspension system as set forth in claim 1, 
whc|i| the movement of each other pair of wing shaped actuator; is independent of the 

I | 4 |>KAfSA.C*AINE.r.!i. 
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:| I 



movements of the other pair of actuator. 



9. (Original) The actuator-carriage arm and suspension system as recited in claim 7, wherein 
the said ^actuators, if not positioned symmetrically, a multitude of different set of tracks arc 

if- 

acces&etjl by the said R/W heads of the said actuators that arc in an asymmetric position; with 

only ifesf than one revolution of the disk, 

\ \ 

.ii ? 

•:• >. 

1 

10. (fcubentiy Amended) The actuator-carriage arm system as set forth in claim 1, wherein 

■si i 

a total oi' two hundred and acvonty two twenty four thin film R/W heads and on e hundr e d aad 

.[ I 

thirty gsift twelve (one micro-pad for two R/W heads,) or -multiples thereof- mi cm-pads arc 

i I 

affixed fo the each of the wing shaped actuator-carriage arms, wherein each actuator covers 

, I 

4-7 multiple tracks concurrently and th e re ar e four evonly int e rspaced tran s duc e rs for each 

;{ j 

track {trforoby oaoh m e mber actuator of tho pairo; has acc e ss in incroments of on e hundred 
and fc)rti r s e v e n tracks p e r V 2 concentric limited rang e assigned -where concurrent R/W does 
not hfiv4 to be made using all of R/W heads at the same time and in another mode R/W is 

:f I 

done Sequentially, even as actuators remain stationary over a set of certain tracks or make 
micro;: distance re-positioning. 

• -I I 

11. (brfginal) The actuator-carriage arm and integrated suspension system as recited in 
claim|7 jand 9, wherein the arc like shaped geometry and plurality of wing shape of the 

i ^ 

aetuatorland the double pair configuration of said actuator arms and a series of R/W heads 
form knf arc like path and two wings extend over and conform to the arcs of the data tracks 

belovy, thereby; enable an uninterrupted row of complete disk sectors to pass under these said 

| ( 

£ ; ^ dfan a. <:rai.nk. r&> 

\ I 400 - \ ) 2ih Arc. N.E.. Stc MO 

? 2 Hellcvuc. WA 98004 

I : 025)637-3035 

1/27/20D5 2:53:33 PM [Eastern Standard Time]* SVR:USPT0-EFXRF-1/3 * DN1S:8729306 * CSID:42W37-9312 * DURATION (mm^s):04-24 



1 o 
1 I 

1 2 
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C"*^?? 1 ** "Thu uuLuMivr-uurriotfO arm and svuponniort -»_v r*tem r-» rctiictl h-» claim "7. witoreti 

tbe scild iaotuHlora. if not. nrt^itlt^norf ayi Y» » t t»frU l !wlly. a mnltirvi«l<: of di£f«»«cil sat ol* truc-kx are 
acoc s^ocj. by tbe sold heads of ino said uctuntoro ttiat arc in. on asymmetric position; with 



f 



"»ts Of the oUlur p«ir of BOtWtO r 



than ono ro -v o ■ «_«. « i «_ 



»tly AmcndedJ) the actuntor-caniuue arm system a« set torth in claim i „ whisrein 
'twenty four thin Him JC*^~W heads* nncl twelve (ono mioio-pad fv^«- 1. w o p^_/"vV" lio^Uh,) r - 
lu11^>I6n thereof- m icrn— pad « nn>i nfllKMl to ench of the- wins alxnpcd acuintor-oarr) a*ce arms, 
wheroln «ach aclimtur covers multiple trucks concurronlly whuru cunuurrent R./"W does not 

heads at the t«a*i-e «.!..•«= M.na i ■ • u.iu.rlier ■ node T*y"W i» Ouru: 

tllHtaribo ^re-positioning. 



-—4-,—- 

have tfc> be m, 



11- nal> "l"he ttctu&tor-caj-i-i a^e sumi and -i n t-y;™i»tl ituM p i i r » Mion NyNtM 

c I mi rn : pr *|nd S*. wherein the arx: like shaped t/comct ry and plurality of -wine: shape of the 
«*<^t u ator tu-md «lio <lo «-» b I «3 pair isoiifi^uiMtion *_»f £*oid uuluaiur tuui 



foarm *«n <>«re lilc** path and trwo extend over and conform to tho- «un»s of tho data traaku 

:fe I 

below;; therapy i enublc an uninte rru mod row of complete disk, sectors to pass under these said 

"W" t > al 1 toi tiLwrs, »» a n i U .K/vv* UcuUs do noi nu«j<J to be ic-po^iLiontO IVuquciiLly-iut lr> the 
prior- Xriand .Kv.. ., IV 



fore «n«hl» a parull«l du 



tansfer 



-I- • | 



1 O 
1 1 

1 

1 3 

i -a 
l S 
i o 

1 "7 
1 8 
1 S» 



v^;jjhejja.d me m bcra. as said T*./"W hooda do not nood to be r*s poaltionod £roqu«ntly-uM in the 
priorinrj', nnil lh«rofr»rc enable a pnrullol daaLia li-un«fc:r scheme. 

1 :2 . <fo i-i«innl > The «e Lun to « — e orri age arm and ou»pcri.-.ion e»y:at<=m aa e»et r*w-th in claim A , 
wher|e-.iri "both pniro of the «nrl their /Xv" Kcnxd.^ are connected to the drive el uclroni c s 

board, by lloxiblc printed circuit (Kl »t_ .1 J> t>Oartl electronic wiring connection thai connecw 
Mtilu«|u>|s * • ' • «-l T*_/"vv*" heads to the drive ele« tronics hoard, via tl»o member that n-»o the pair 

of ac-£u*|*or_ 
I 



13. <l<Z>4i«3.inal> Tlio actu«tt>t-c 
clainl ljL. wherein; the eleetror 



communication between Hctuauwn and *-<_/"VS^ hends eai-« 

nltcrriatl-vcly he estohlished -with a micro-ram^e Blue tooth i :tnn.l«. Ky instead of flexible 

" i- 2 

priniad |uixuui t wirinn - 



jaetuator— curriatte arm and suape n=« ion r»y =«< c m as set forth in eluim 1 . 
w t"i o-- In The two srationary mloro- rai Is* per disk aaurfoee, fuuilitate liueoa- ■.-xa.o-ven-^ents*. o naid 
momtoo|r wiue ohaped oetuatoro*. thar enahle the R/W tran«dttot-r heads of said i ntejfrii • »-t* I 
suspensions of xaid uotuators to have a continuous eontact pad and a eons-»lant fly heaaht: that 



less a uillciui 



Ique purkine Tec 



of the heads, where the R/W licudn. ttiaa aj e aftixcd on th«: 



win^ahaped aetuator a«-»d int«aruli>d t«.vo etuspansto*^ sldaaa move -within the t-wo limited 1/2 

intnei| rfiryjc of the radius of the dilate, arc mo-ved to positions-over two eoneenit* i cai ly aliened 
non clutjia i»-.ones— -which are eoncentx-fe rlntfH- one 1» seated at tlae uuvei' dlametor-the other eloper 
ifhtir of the dink. Lherahys 



TT 

1 I 

.| Myatom is» not ouhjeet t*> oonti 

V f-O system is not subj eet to Quasi-Ridd hody vibraiions and rolun -v ely high vihrations 

& fi. 



ut<.»p C<^t*t*> operation method nn«.1.. 



due to fircquc 



Lstfon reversals during, the hoot up. uuandisk, defk-nymentnti «: 



bacltup and maintc 



»4u*k«-iuid any other tnnlts that involve hnvlO(> »*-> 



»r muMi or data tracks that are located In different parts of the disk area. 



1 S . <<i>r* & inal> A he aetuK 
clni n-i 1 |*. wherein the lot 

I | 

• - i 



t-or— ear ri a^.e am-k and i olo^jratod e»uspen M-ion Mywtenrm as «-eeited in 
v fly hciaht. in in the order of O.l-O.S micron above the diMfrt surface. 



-ad ouaponoitJTi Mystc^m ao set fc->rth in clnim 1 . 



wbereiri' thl- Hlak m«^t-nh 
1 -y. (^rjKinal) The aett 



«-n-nh«r« have an optimal rpm o I * "7^200 rpm in order to avoid heating*. 



n an net forth «n alatm t . wheroin tho ae« 
. ilh multiple R/W h«r*»d«„ have et-nhedded servo write-deiection 
mcmpci heads to enable pree*e*e posit i on i n a. on the disk 

:| j 

1 « . Cpriai nalj> ' l"he actuator— earr la tj.e arm and xuMpension sys*tem as set forth in claim 1 . 

if I 

-sphere in the magnetic disk members that are used to -write and read Inrormatlon upon. h. 
pruLiiLl^VK wear-rabivlwi »t coat in a. -that is e-on-ipati ble to the micro pads -that protects the 



».. t>u .pUi- layer and create** a ftcmooth but te-«^tur«d jr I'ace with lo-w capillary adheaion-and 
make T3t/"vv r head s- independent ol" air liftins of dixie tangential vel oclty. 
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